Effects of fentanyl on serotonin syndrome-like behaviors in rats.
Emerging evidence from case reports suggests that fentanyl may precipitate potentially life-threatening serotonin syndrome in patients taking serotonergic drugs. However, the underlying mechanism of the association between serotonin syndrome and fentanyl remains under investigation. We therefore investigated the pharmacological effects of an analgesic dose of fentanyl (0.2 mg/kg) injected subcutaneously (s.c.) on serotonergic toxicity-like responses in rats. Rats were s.c. injected with 0.75 mg/kg 8-OH-DPAT, a full 5-HT1A agonist, as an animal model of serotonin syndrome. The 8-OH-DPAT-treated rats showed well-characterized serotonin syndrome-like behaviors (low body posture, forepaw treading), hyperlocomotion, and decreased body temperature. Rats injected s.c. with fentanyl alone showed no significant changes in any of the parameters measured, while concomitant administration of fentanyl + 8-OH-DPAT resulted in exaggerated 8-OH-DPAT-induced serototoxic responses. A separate dose-response experiment showed that the serototoxic effect of fentanyl was dose-dependent. Pretreatment with naloxone [2.0 mg/kg, intraperitoneal (i.p.) injection], an opioid receptor antagonist, failed to antagonize the fentanyl-induced exaggerated serotonin syndrome-like behaviors. In contrast, pretreatment with WAY-100653, a serotonin 5-HT1A receptor antagonist (0.5 mg/kg, i.p. injection) completely inhibited all responses. Our findings provide preclinical proof-of-concept that an analgesic dose of fentanyl enhances serotonin toxicity, likely via its serotonin-reuptake inhibitory activity, independently of interaction with the opioid receptors.